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$( \frac{\partial}{\partial t}+\frac{\partial}{\partial a})P(t,a)=-\mu(a)P(t,a)$ , (2.la)
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$P(t, a)=N(t)\psi(a)$ , $N(t)=N(0)e^{r_{0}t}$ (2.4)
$P(t, a)$ $S(t, a)$ , $I(t, a)$ , $\square$
$C(t, a)$ , $R(t, a)$ 4
HBV
$( \frac{\partial}{\partial t}+\frac{\partial}{\partial a}IS(t, a)=-(\lambda(t, a)+\mu(a))S(t, a)$ , (2.5a)
$( \frac{\partial}{\partial t}+\frac{\partial}{\partial a})I(t, a)=\lambda(t, a)S(t, a)-(\gamma_{1}+\mu(a))I(t, a)$ , (2.5b)
$( \frac{\partial}{\partial t}+\frac{\partial}{\partial a})C(t, a)=p(a)\gamma_{1}I(t, a)-(\gamma_{2}+\mu(a))C(t, a)$, (2.5c)
$( \frac{\partial}{\partial t}+\frac{\partial}{\partial a})R(t, a)=(1-p(a))\gamma_{1}I(t, a)+\gamma_{2}C(t, a)-\mu(a)R(t, a)$, (2.5d)
$S(t, 0)= \int_{0}^{\omega}m(a)(S(t, a)+(1-q)(I(t, a)+C(t, a))+R(t, a))da$ , (2.5e)
$I(t, 0)=q \int_{0}^{\omega}m(a)(I(t, a)+C(t, a))da$ , (2.5f)
$C(t, 0)=R(t, 0)=0$ . (2.5g)
$\gamma_{1},$ $\gamma_{2}$ $p(a)$ $a$
$q$
$\lambda(t, a)$ $a$
$\lambda(t, a)=\frac{1}{N(t)}\int_{0}^{\omega}\beta(a, \sigma)(I(t,\sigma)+\epsilon C(t,\sigma))d\sigma$. (2.6)
$\beta(a, \sigma)$ $\sigma$ $a$ $\epsilon$
(25)
$x(t, a);= \frac{S(t,a)}{P(t,a)}$ , $y(t, a):= \frac{I(t,a)}{P(t,a)}$ , $z(t, a);= \frac{C(t,a)}{P(t,a)}$ $w(t, a);= \frac{R(t,a)}{P(t,a)}$ (2.7)
$( \frac{\partial}{\partial t}+\frac{\partial}{\partial a}Ix(t, a)=-\lambda(t, a)x(t, a)$, (2.8a)
$( \frac{\partial}{\partial t}+\frac{\partial}{\partial a})y(t, a)=\lambda(t, a)x(t, a)-\gamma_{1}y(t, a)$ , (2.8b)
$( \frac{\partial}{\partial t}+\frac{\partial}{\partial a})z(t, a)=p(a)\gamma_{1}y(t, a)-\gamma_{2}z(t, a)$ , (2.8c)
$( \frac{\partial}{\partial t}+\frac{\partial}{\partial a})w(t, a)=(1-p(a))\gamma_{1}y(t, a)+\gamma_{2}z(t, a)$ , (2.8d)
$x(t, 0)=1-q \int_{0}^{\omega}\pi(a)(y(t, a)+z(t, a)da,$ (2.8e)
$y(t, 0)=q \int_{0}^{\omega}\pi(a)(y(t, a)+z(t, a))da$, (2.8f)
11
$z(t,0)=w(t,0)=0$ ,





(2.8) $(x^{*}, y^{*}, z^{*}, w^{*})=(1,0,0,0)$
HBV
$z$ $T(z)$
$T(z)(\begin{array}{l}xf\end{array})=(\begin{array}{l}a_{11}(z)x+\langle a_{12}(z),f\rangle a_{21}(z,\cdot)x+a_{22}(z)f\end{array})$ , $(\begin{array}{l}xf\end{array})\in C\cross L^{1}(0,\omega)$ . (3.1)
$a_{11}(z):=q \int_{0}^{\omega}e^{-za}\pi(a)\{\Gamma_{1}(a)+\gamma_{1}\int_{0}^{a}\Gamma_{1}(\sigma)\frac{\Gamma_{2}(a)}{\Gamma_{2}(\sigma)}p(\sigma)d\sigma\}da$ ,
$\langle a_{12}(z),$ $f \rangle:=q\int_{0}^{\omega}\pi(a)\int_{0}^{a}e^{-za}\frac{\Gamma_{1}(a)}{\Gamma_{1}(\sigma)}f(\sigma)d\sigma da$
$+q \gamma_{1}\int_{0}^{\omega}\pi(a)\int_{0}^{a}e^{-z(a-\sigma)}\frac{\Gamma_{2}(a)}{\Gamma_{2}(\sigma)}p(\sigma)\int_{0}^{\sigma}e^{-z(\sigma-\tau)}\frac{\Gamma_{1}(\sigma)}{\Gamma_{1}(\tau)}f(\tau)d\tau d\sigma da$ ,
$a_{21}(z, a):= \int_{0}^{\omega}\beta(a, \sigma)\psi(\sigma)e^{-z\sigma}\{\Gamma_{1}(\sigma)+\epsilon\gamma_{1}\int_{0}^{\sigma}\Gamma_{1}(\tau)\frac{\Gamma_{2}(\sigma)}{\Gamma_{2}(\tau)}p(\tau)d\tau\}d\sigma$,
$[a_{22}(z)f](a):= \int_{0}^{\omega}\beta(a, \sigma)\psi(\sigma)\int_{0}^{\sigma}e^{-z(\sigma-\tau)}\frac{\Gamma_{1}(\sigma)}{\Gamma_{1}(\tau)}f(\tau)d\tau d\sigma$




3.1. . $R_{0}>1$ $R_{0}<1$
4















$y^{*}(a)=y^{*}(0) \Gamma_{1}(a)+x^{*}(0)\int_{0}^{a}\frac{\Gamma_{1}(a)}{\Gamma_{1}(\sigma)}\lambda^{*}(\sigma)\Lambda^{*}(\sigma)d\sigma$ , (4.2b)
$z^{*}(a)=y^{*}(0) \gamma_{1}\int_{0}^{a}\Gamma_{1}(\sigma)\frac{\Gamma_{2}(a)}{\Gamma_{2}(\sigma)}p(\sigma)d\sigma$















$\beta(a, \sigma)$ $a$ $\lambda^{*}$
$\epsilon>0$ $\lambda^{*}\in(\epsilon, \gamma_{1})$ $\omega>>1/\epsilon$
13
$\tilde{p}=\frac{\int_{0}^{\omega}p(a)y^{*}(a)da}{\int_{0}^{td}y^{*}(a)da}$ (5.1)
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